A direct almost Bernstein operational matrix of integration is used to propose a stable algorithm for numerical inversion of the generalized Abel integral equation. The applicability of the earlier proposed methods was restricted to the numerical inversion of a part of the generalized Abel integral equation. The method is quite accurate and stable as illustrated by applying it to intensity data with and without random noise to invert and compare it with the known analytical inverse. Thus it is a good method for applying to experimental intensities distorted by noise.
Introduction
Abel's integral equation [1] occurs in many branches of science. Usually, physical quantities accessible to measurement are quite often related to physically important but experimentally inaccessible ones by Abel's integral equation. Some of the examples are: microscopy [2] , seismology [3, 4] , radio astronomy [5] , satellite photometry of airglows [6] , electron emission [7] , atomic scattering [8] , radar ranging [9] , and optical fiber evaluation [10] [11] [12] . But it is most extensively used in flame and plasma diagnostics [13] [14] [15] and X-ray radiography [16] [17] [18] [19] .
Recently, Chakrabarti [20] employed a direct function theoretic method to determine the closed form solution of the following generalized Abel integral equation 
, occurrence of strongly singular integrals involving Cauchy type singularities of the type   has to be permitted [20, 21] . Chakrabarti [20] obtained the solution involving only weakly singular integrals of the Abel type and thus Cauchy type singular integrals were avoided. But the numerical inversion is still needed for its application in physical models since the experimental data for the intensity   f x is available only at a discrete set of points and it may also be distorted by noise.
The aim of the present paper is to propose a new stable algorithm for the numerical inversion of Abel's integral equation (1) , based on the newly constructed almost Bernstein operational matrices of integration. Numerical examples are given to illustrate the accuracy and stability of the proposed algorithm.
The Bernstein Polynomials
A Bernstein polynomial, named after Sergei Natanovich Bernstein, is a polynomial in the Bernstein form that is a linear combination of Bernstein basis polynomials.
The Bernstein basis polynomials of degree are defined by n , ( ) (1 ) , 0,1, 2, ,
There are degree Bernstein basis polynomials forming a basis for the linear space n consisting of all polynomials of degree less than or equal to in R[x]-the ring of polynomials over the field R. For mathematical convenience, we usually set 
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Function Approximation
and , is the standard inner product on
If the series (5) is truncated at , then we have
where, and C   B t are matrices given by
and
Solution of Generalized Abel Integral Equation
In this section we solve generalized Abel integral equation by orthonormal Bernstein polynomials. Using Equation (8), we approximate
where the matrix F is known. Then from equation (1) and (9) we have
From Equation (8) and from the derived formulae,
it is obvious that
where and
matrices, which we call as almost Bernstein operational matrix of integration for Abel integral equation with generalized kernel.
Substituting (13) in (10), we get
Hence, the approximate solution for generalized Abel integral equation (1) 
Illustrative Examples
The following examples are solved with and without noise terms to illustrate the efficiency and stability of our method. Note that in all the examples to follow, the series (5) is truncated at level 6 m  and hence the almost operational matrix in (13) 
where 2 1 F  is the regularized hypergeometric function.
This has the exact solution   
This has the exact solution . 
Figure 13
shows two approximate solutions obtained by applying the operational matrix of integration of order (dotted blue) and the operational matrix of integration of order (solid red). Both the approximate solutions obtained by the two different matrices have similar and almost overlapping evolutions except at the boundary points 0 and 1. So, we may conclude that the exact solution will have similar evolution. 4 4  7 7 
Conclusions
We have introduced an almost Bernstein operational matrices of integration to propose a new and stable algorithm for numerical solution of generalized Abel integral equation. It is found that the method is accurate and stable as shown by the numerical examples. Moreover, the algorithm is easy to use since this is a direct method and the solution is obtained by applying the operational matrix of integration directly to the algorithm.
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